Introduction
The blasting of flower buds in Cymbidium orchids often occurs at early stages of flower development under high temperature conditions (14, 15) . In a heavily damaged case, Cymbidium is led to the blasting of the whole inflorescence accompanying the cessation of flower stalk elongation and of flower bud development. The application of auxin overcame the cessation of flower stalk elongation, but not the heat suppression of flower bud development (16) . Ethylene is known to cause flower bud blasting and flower wilting in several species (1, 5, 10) . Therefore, the failure of auxin in stimulating flower bud development of Cymbidium may be due to the stimulation of ethylene synthesis induced by auxin (1). Environmental stresses such as high temperature are also known to enhance ethylene production (1). Thus, high temperature-induced flower bud blasting of Cymbidium may occur through the function of ethylene. On the other hand, GA3 was reported to release the cessation of both flower bud development and flower stalk elongation of Cymbidium (16) . De Munk and Gijzenberg (6) also noted that gibberellins and cytokinins prevented ethyleneinduced blasting of flower buds in tulip .
In this paper, effects of ethephon and silver as STS complex, a potent inhibitor of ethylene action , on the development of flower buds and ethylene production were examined. Furthermore, the influence of ethephon toward GA3 in reducing flower bud blasting at high temperature was studied . unaffected by subsequent ethephon treatment. On the other hand, the effect of GA3 was nullified by a subsequent application of ethephon (Fig. 6 ). Ethylene evolution in bract-removed inflorescences treated with GA3 or STS showed a similar pattern in each sampling date (Fig. 7) . More ethylene was evolved in STS-treated inflorescences than in the control. The evolution of ethylene reached a maximum after 5 hr, then declined. In GA3-treated inflorescences, less ethylene was evolved than by the control, but the rate of evolution was relatively constant. protected flower buds from the blasting through interference with ethylene action as proposed by Veen (19) and that GA3 prevented the blasting by restricting the ethylene-inducible metabolism through suppression of ethylene evolution to a low level. This concept is supported by the fact that ethylene evolution in the STS-treated inflorescences was higher than that in the control, whereas GA3-treated ones evolved less ethylene than did the control (Fig. 7) .
In this study, we found that STS apparently stimulated ethylene evolution. Such promotive effects were also reported for tomato (3) and Leptospermum (20) . In tomato fruit ethylene production was promoted by STS through stimulation of both 1-aminocyclopropane-1-carboxylic acid (ACC) formation and ACC conversion to ethylene. However, conflicting results have also been reported (9, 11, 18) . The stimulation of ethylene production by STS may be caused by a) the toxic action of silver released from dissociated STS complex (17) , similar to other phytotoxic chemicals which increase stress ethylene (1), or b) blocking the negative feedback mechanism of autocatalytic ethylene biosynthesis (3). Although ethylene evolution was accelerated by STS, the action of ethylene was inhibited by the STS; consequently, STS stimulates flower bud development. Suppression of ethylene production by GA has not been well established. Dai et al. (4) demonstrated that GA3 enhanced polyamine biosynthesis in internodes of light-grown dwarf peas. Furthermore, polyamines are known to inhibit the conversion of S-adenosylmethionine (SAM) to ACC in ethylene biosynthesis (8) . A common precursor, SAM, is involved in these two biosynthetic pathways. Therefore, the prevention of blasting by GA3 in our study may be caused by the reduction of ethylene production through enhanced polyamine biosynthesis. 
